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ABSTRACT
Endodontic retreatment is a clinical intervention intended to correct errors that have occurred 
in a treatment performed previously. There are several causes of failures. The anatomical variations 
between root canals and the diffi culties of achieving microbial disinfection are reported as two 
of the main causes. However, in the dental offi ces of both general practitioners and specialists, 
it is very common that the causes of indications for endodontic retreatment are technical failures 
due to poorly executed treatment. In view of this, the objective of this study is to analyze the 
records of three specialists in Endodontics and analyze the causes for referral of their endodontic 
retreatment patients. Examination of 24,553 treatments conducted over varying periods revealed 
that cases of retreatment accounted for a considerable proportion of the routine work performed 
by these specialists, at an average of 23% of cases. The majority of retreatment indications were 
due to technical failure of the initial treatment, in combination with microbial factors caused by 
contamination of coronal restorations and poorly executed endodontic preparation and fi lling. 
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Retratamento endodôntico: avaliação dos índices 
de três especialistas
RESUMO
O retratamento endodôntico é uma intervenção clínica destinada para a correção de falhas 
ocorridas num tratamento anteriormente realizado. Vários são os motivos desencadeadores 
de insucessos. A variedade anatômica dos canais radiculares e a difi culdade de proporcionar 
a desinfecção microbiana são referenciadas como duas das causas principais. Entretanto, nos 
consultórios dentários de clínicos gerais e especialistas, é muito comum a indicação para o 
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retratamento endodôntico por razões técnicas devido a sua mal execução. Estabelecida esta 
problemática, o objetivo deste estudo consiste em avaliar os prontuários de três especialistas 
em endodontia e verifi car quais são os motivos de encaminhamentos de seus pacientes para o 
retratamento endodôntico. Após o exame de 24.553 tratamentos em períodos distintos, verifi cou-
se que os casos de retratamentos chegam a uma média relevante de 23% na rotina destes 
especialistas e que a maioria das indicações se deram por inabilidade no primeiro tratamento, 
aliadas ao fator microbiano causado por contaminações de restaurações coronárias, preparos e 
obturações endodônticas mal executadas.
Palavras-chave: Endodontia; Canal Radicular; Retratamento; Preparo do Canal.
INTRODUCTION
Despite technical and scientifi c advances in endodontics and high success rates, 
in addition to the gradual increase of the number of specialists in the market, signifi cant 
numbers of cases requiring retreatment can still be observed in dental offi ces (1-3).
This situation raises questions about the true causes of retreatment. It is known that 
endodontic treatments in vital pulp achieve success rates higher than 90% when well 
executed. However, when periradicular lesions are present, the rate is around 86% (4). 
Furthermore, studies such as one conducted by Chugal et al. (5) have reported differences 
in success rates between cases with pulpitis and with pulp necrosis, reporting prognoses 
of 89.7 and 69.7%, respectively. 
Probable causes of failure include the following: large anatomical variations, 
calcifi cation, isthmuses, lateral canals (6), intra and extra-root microbial factors (7), and 
systemic complications. These can greatly complicate treatment and are important factors 
in the failure of endodontic treatment and retreatment.
Notwithstanding, retreatment of the root canal remains the fi rst option in cases of 
failure of an earlier treatment. According to Simsek et al. (8) clinical success rates can 
vary from 50 to 90%. In view of this, identifi cation of the factors that lead to failure is 
of fundamental importance to establishing the ideal conduct for endodontic treatment. 
The objective of retreatment is to adopt the same principles as in primary treatment, i.e. 
disinfection and shaping followed by hermetic sealing with fi lling material and adequate 
coronal restorative treatment, in order to accomplish a successful repair. 
Against this background, the aim of this study was to conduct a survey of endodontic 
treatment and retreatment rates in data from three specialists in endodontics, evaluating 
the causes of failure of these procedures. 
METHODOLOGY
The private records of two specialists in Endodontics from Rio Grande do Sul and 
one specialist from São Paulo, both in Brazil, were analyzed for this study.
Cases were selected on the basis of the initial clinical evaluation and periapical 
radiographs, according to the following criteria: 
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Retreatment group: patients diagnosed with conditions requiring endodontic 
retreatment. For this group we evaluated the quality of the endodontic treatment and 
restoration performed previously. This group included the clinical cases of patients with 
or without apical periodontitis observable in the initial radiographic examinations. 
Other Treatments group: patients diagnosed with conditions requiring endodontic 
treatment of live or necrotic pulp. This group also included clinical cases of pulp 
necrosis, with or without periapical lesions observable in the initial radiographic 
examination. 
These data were stored in an Excel® spreadsheet, listed by annual totals. 
First, for each specialist we calculated their individual rate of Retreatments as a 
percentage of Other Treatments (live or necrotic pulp) (Tables 1, 2 and 3). We then 
summed the results for all three specialists and calculated the overall percentage of 
retreatments. These data, referred to as the general total were given by calculating 
the total of the 3 Retreatments groups as a percentage of the total of the three Other 
Treatments groups. 
RESULTS
In the case of the fi rst specialist, analysis of his records for the period from 
2001 to 2006 revealed a total of 1,307 treatments performed (Table 1). The second 
specialist’s records covered a period from 1977 to 2009, during which a total of 
19,401 treatments were performed (Table 2). Finally, the third specialist’s records 
showed that 3,845 treatments had been performed during the period from 1975 to 
2006 (Table 3). 
TABLE 1 – Treatments performed by Specialist 1.
Year Retreatments Other treatments Retreatments %
2001 96 283 33.9
2002 87 285 30.5
2003 51 214 23.8
2004 51 172 29.7
2005 59 182 32.4
2006 66 171 38.5
TOTAL 410 1307 31.4
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TABLE 2 – Treatments performed by Specialist 2.
Year Retreatments Other treatments Retreatments %
1977 16 187 8.6
1978 24 218 11
1979 17 183 9.3
1980 24 277 8.7
1981 27 288 9.4
1982 27 363 7.4
1983 59 430 13.7
1984 35 332 10.5
1985 34 351 9.7
1986 62 427 14.5
1987 72 445 16.2
1988 71 435 16.3
1989 76 424 17.9
1990 93 499 18.6
1991 116 511 22.7
1992 186 580 32.1
1993 180 614 29.3
1994 209 879 23.8
1995 188 760 24.7
1996 235 964 24.4
1997 265 1076 24.6
1998 229 969 23.6
1999 216 928 23.3
2000 203 855 23.7
2001 252 1028 24.5
2002 251 1032 24.3
2003 209 1103 18.9
2004 264 1192 22.1
2005 185 1045 17.7
2006 169 1006 16.8
TOTAL 3994 19401 20.6
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TABLE 3 – Treatments performed by Specialist 3.
Year Retreatments Other treatments Retreatments %
1975 4 44 9.1
1976 37 135 27.4
1977 35 118 29.7
1978 44 171 25.7
1979 58 225 25.8
1980 74 256 28.9
1981 33 129 25.6
1982 43 169 25.4
1983 31 135 23.0
1984 52 153 34.0
1985 82 213 38.5
1986 97 236 41.1
1987 106 268 39.6
1988 68 169 40.2
1989 63 183 34.4
1990 41 118 34.7
1991 53 107 49.5
1992 47 105 44.8
1993 52 120 43.3
1994 41 97 42.3
1995 31 62 50.0
1996 8 40 20.0
1997 14 48 29.2
1998 12 52 23.1
1999 11 34 32.4
2000 4 17 23.5
2001 4 10 40.0
2002 11 38 28.9
2003 0 7 0.0
2004 7 76 9.2
2005 41 161 25.5
2006 37 149 24.8
TOTAL 1241 3845 32.3
In the general analysis, summing the fi gures for all three specialists’ work resulted 
in a total of 24,553 treatments performed. Of these, 18,908 (77%) cases were indicated for 
initial treatment of vital or necrotic pulp and 5,645 (23%) were indicated for endodontic 
retreatment
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It was observed from these data that Specialist 1’s retreatment percentage was 
31.4% over a 6-year period (Table 1), Specialist 2’s retreatment percentage was 20.6% 
over a period of 29 years (Table 2) and Specialist 3’s retreatment percentage was 32.3% 
over a 31-year period (Table 3). 
Taking the overall results obtained by summing the results of all three specialists 
resulted in an average of 23% of treatments conducted because of a need to perform 
endodontic retreatment, diagnosed as poorly treated canals. 
DISCUSSION
Endodontic retreatment is the fi rst option in cases of endodontic failure, that is 
to say, teeth with clinical and radiographic manifestations of disease and/or symptoms 
of pain after initial treatment can be preserved in the oral cavity if retreatment is more 
effective than the original attempt (8). According to data from the Conselho Regional de 
Odontologia do Rio Grande do Sul (Rio Grande do Sul Regional Board of Dentistry), in 
2015 the number of Endodontic specialists totals 874 professionals (9). In São Paulo this 
fi gure is even higher at 3,381 specialists (10). At the national level, in the same year, the 
Brazilian Federal Board of Dentistry has 13,557 professionals registered as specialists 
in Endodontics (11). 
One of the factors that we question in this study is the incompatibility between 
the increase in the number of specialists over the last 20 years and the persistence of 
poorly treated canals observed in daily routines. Proof of this is the rate of endodontic 
retreatment observed in this study, which was 23% across the three specialists analyzed 
over varying periods up to 2006. 
Some authors (2,12-15) attribute the reasons for the rate of ineffective endodontic 
treatment, when canals are well treated, to anatomical and microbial factors. We agree 
with these reports, but we fi nd it of particular interest that these causes were at a fairly low 
level in our results, accounting for less than 3%. Indeed, of 24,553 treatments evaluated, 
the majority of failures (totaling 23% of cases seen at the clinics) were in poorly treated 
canals, combined with the microbial factor, which itself is the result of professional failure 
in conducting coronary restorations or poorly preparing and fi lling canals. 
According to Song et al (16), the main factors infl uencing failure of endodontic 
therapy are leakage through the fi lling material (30.4%); canals not located and therefore 
not treated (19.7%); insuffi cient fi llings (14.2%); overfi lls (3.0%); anatomical complexity 
(8.7%); iatrogenic problems (2.8%); apical calcifi cations (1.8%) and cracks (1.2%). 
Bergenholtz et al. (17) also state that the causes of failure of endodontic treatments 
are largely due to professional negligence, in which the specialist did not correctly follow 
the mechanical and biological principles governing endodontic treatment. 
In addition to these factors, several epidemiological studies have demonstrated a 
high percentage of failure when root canals are treated by general practitioners. They 
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exhibit distinctly lower success rates, at approximately 24 to 66% (18-20), compared 
to the success rates of treatments performed by specialists or by supervised students 
(70 to 95%), depending on the periapical pathology involved (21).
Interpretation of the results of that study paints a disturbing picture, which is due 
to poorly executed canals, often treated by general practitioners (21).
This issue does not appear to be restricted to Brazil, since Dugas et al. (20) and 
Ilić et al. (22) reported the same problem in studies conducted in Canada and Serbia 
respectively, where they observed high failure rates due to poorly executed endodontic 
and restorative treatment. 
The results obtained from the three specialists in Endodontics analyzed in this 
study show that 5,645 (23%) of their cases were the result of indications for retreatment. 
After retreatments performed by the three specialists analyzed in this study, their failure 
rates were lower, which data are in agreement with studies by Bergenholtz et al. (17) 
and Chevigny et al. (23), who reported successful retreatment of teeth whose canals 
had been inadequately fi lled initially. These data are similar to a systematic review 
by Torabinejad et al. (24), who reported a success rate of 83% in cases of retreatment 
after 6 years of follow-up. 
In view of the above, we do not question the preparation of the schools of Dentistry 
or of the specialization courses, which have signifi cantly increased in number in Brazil. 
However, our results indicate a need for refl ection. Our goal is not to generalize to 
all practitioners, but to propose a thorough self-assessment to those who practice this 
specialty. What should be done? The results show a high percentage of failures because 
of poor execution of endodontic treatment. 
Although there was a signifi cant difference in the number of cases treated over 
the years by the three different specialists, it was observed that the rates of retreatments 
referred to their clinics were similar for two of these professionals, irrespective of 
period (31.4; 32.3%). Our question is about the quality of treatment in relation to 
the signifi cant increase in number of specialists: why are canals still being treated 
negligently by fellow professionals? 
We could point out that, in Table 1, covering the years from 2000 to 2006, 
retreatment rates remained high, at an average of 31.4%. The same fact can be observed 
in Table 2, with data starting in the 1970s, and Table 3, from the 1970s to 2006, with 
a slight decline since the turn of the century. Unfortunately, over the years analyzed 
in this study, the signifi cant reduction in retreatment rates that might be expected, 
considering the signifi cant annual increase in specialists entering the market, has not 
been observed. 
We do not want, through this survey, to modify the principles governing 
endodontic therapy, rather to emphasize that it is important for professionals to refl ect on 
the execution of their clinical practice and to prioritize an attitude of respect for patients’ 
dignity. Rawski et al. (25) and Estrela et al. (2) have already stated that various factors, 
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such as the cognitive, evaluation of clinical context and preparation of a treatment plan 
also contribute to the success or failure of endodontic therapy. 
It is of collective interest that dentists perform the various different specialties 
with appreciation, dedication and competence, without diverging from the principles 
that govern them. However, it is a principle of ethics and of respect for the patient 
that Dental professionals conduct their work in accordance with their individual 
limits of performance.
CONCLUSIONS
The average rates in a total of 24,553 clinical cases treated by three specialists were 
77% for initial endodontic treatments and 23% for retreatments.
Despite the increasing number of specialists in the market, the high percentage of 
retreatments (23%) is still striking. 
Most indications for retreatment were due to poorly treated canals, combined with 
the microbial factor, caused by contamination of poorly executed coronary restorations, 
endodontic preparations and fi llings. 
Practice of Endodontics must be accompanied by a thorough knowledge of dental 
anatomy, professional qualifi cation and training. 
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